Introduction
To establish a causal relationship between anthropogenic emissions and global climate effects we must understand the biogeochemical processes that govern the background troposphere. Two-thirds of the earth is covered by oceans, and this relatively dark water surface could absorb over 90% of the incident solar radiation. The presence of clouds over these oceans decreases the amount of energy reaching the sea-surface. These marine clouds can influence, through their albedo, the earth's climate. Charlson et al. [1987] have postulated the existence of a feedback relationship by which perturbations caused by anthropogenic influences may be either dampened or accelerated by interaction with dimethyl sulfide (DMS), a metabolic by-product of marine phytoplankton. According to this hypothesis, DMS is oxidized in the atmosphere and the products of these reactions contribute to cloud condensation nuclei (CCN) formation, resulting in regulation of the earth's albedo. This change in the earth's albedo alters the radiative flux to the surface which in turn may alter the production of DMS. For a given cloud liquid water content the cloud albedo is determined largely by the number of particles that can nucleate to form droplets, namely the CCN.
An essential step in demonstrating this feedback mechanism is understanding the relationship between the source strength (flux) of DMS and the number concentration of CCN in the marine boundary layer [Fitzgerald, 1991] The next step then is to probe the theoretical basis for the link between DMS emissions and CCN concentrations by constructing a model incorporating all of the appropriate chemical and physical mechanisms. As a first approximation, this gas-to-particle' link can be investigated using a time-dependent nucleation and condensation model. Kreidenweis and Seinfeld [1988] proposed a framework for such a model using the threevariable aerosol parameterization developed by Warren and Seinfeld [1986] , focusing on the kinetics of the H2SOdMSA split, and demonstrated the primary role of H2SOn as the nucleating agent under typical ambient conditions. Hegg et al. [1990, 1991, 1992] 
The DMS-CCN System
We focus on processes occurring in the MBL, which we assume to be well-mixed vertically. The processes considered are gas-phase chemistry, heterogeneous removal of SO2 in sea-salt particles, heterogeneous oxidation of SO2 in both the sea-salt aerosol particles and cloud droplets, coagulation between the interstitial aerosol and the cloud droplets, and wet and dry deposition of the gas and aerosol species to the ocean surface. The pathways for interaction among these processes are illustrated in Figure  1 . The air parcel in the MBL is assumed to go through cloud condensation-evaporation cycles and also to pass through raining cloud systems.
The aerosol size distribution in the marine boundary layer is generally observed to be bimodal with a m-called nucleation mode containing particles of diameter smaller than roughly 0.12 I. tm and a so-called accumulation mode containing particles of diameter from approximately 0.12 to 0.6 I. tm [Quinn et al., 1993] . The source of the aerosol in the nucleation mode is assumed to be H2SO4 nucleation, and the particles are assumed to consist of a 
Dimethylsulfide (DMS)
DMS enters the boundary layer at the air-• interface (flux FDMS) and its major sink is assumed to be its reaction with the hydroxyl (OH) radical resulting in the production of both SO2 and methane sulfonic acid (MSA 
Sensitivity Analysis
To investigate the effect of the choices of model parameters on the reported base case results, a detailed sensitivity analysis of the model has been performed ( Table I) studied. Use of this assumption was indeed found to result in an underprediction of the CCN concenwafion by 50%, but did not change the linearity of the DMS/CCN relationship. These dynamic simulations will be discussed in detail in a forthcoming publication.
Gas Phase Chemistry
The parameters involved in the descriptions of the gasphase reactions leading to the H2SOn production influence significantly the model results. Reduction of the OH radical concentration to half its assumed base case value results in a 50% reduction of the predicted CCN concentration. The SO2 yield during the DMS oxidation is The above sensitivity analysis (Table I) indicates that the predicted CCN concentrations are sensitive to the meteorological conditions (e•ially the RH), to the OH concentration levels, to the SO2 yield during DMS oxidation, to the H2SO4 mass transport accommodation coefficient, to the activation diameter, t• the size of the particles in the accumulation mode, and to the nucleation rate. An independent variation of most model parameters by a factor of two or more resulted in CCN concentration changes of generally less than 50%. A similar surprisingly small change was observed during variations of the nucleation rate by 3 orders of magnitude. Variables like the precipitation frequency, coagulation coefficient, sea salt number flux, the size of the nuclei mode particles, the H2SO4 and aerosol dry deposition velocities, and the species (e.g. NH3) that condense with H•SO4 appear to have a secondary effect on the CCN concentration levels for a typical DMS flux.
Discussion
The present study suggests that under constant meteorological conditions (temperature, relative humidity, wind speed and mixing height) the CCN number concentration is expectexl to vary almost linearly with the DMS emission flux. It is important to note the weaknesses of the system of equations (1) 
